The Incidence ofHip Abnormalities in the First Week ofLife Three tests are available for the examination of hips for dislocation. The first and oldest was described by Ortolani (1937) and consists of going through the motions of reducing a dislocated hip: if reduction occurs then the hip is dislocated, if nothing happens then it is not. This test was evolved largely out of the examination of children about 6 months old, following Putti's statement (1927) that if the diagnosis could be made before the child was 1 year old, 95% excellent results could be expected. Although Ortolani' s test is of considerable value, it will pick out only hips that are dislocated; it does not reveal hips in which the femoral head, though lying in the acetabulum, is capable of being partially dislocated, in other words, where more than usual laxity is present in the joint. Also, our experience early in the investigation showed that with Ortolani's test it is possible for a dislocated hip to slide so smoothly back into the shallow acetabular notch that any click there might be can easily be missed.
There are two other very similar tests: one is used by von Rosen (1962) in Malmo, Sweden, and the other has been evolved in Salford. The Salford test is performed as follows:
The child is placed on its back with the hips and knees flexed and held in half abduction. The middle fingers are placed over the region of the. greater trochanters and the thumbs over the lesser trochanters. Holding the hip in midabduction, pressure is exerted by the middle finger on the great trochanter so as to slide the femoral head forwards; if the hip is dislocated a distinct movement of the femoral head into the acetabulum can be felt. This is usually accompanied by a palpable click. If there is no such click then pressure by the thumb on the inner side of the thigh will sometimes demonstrate that the femoral head can be pushed backwards partially out of the acetabulum to spring back in again as soon as the pressure is released. These hips are not dislocated but are dislocatable or unduly lax.
The test used by von Rosen is very similar to this except that he does not hold the leg in the hand but merely grasps the thigh with the thumb and fingers. In other words he has no control overhip rotation during the test. I would have thought that in testing a joint for abnormal mobility it would be as well to have all the normal movements under control; however, as von Rosen does not appear to miss any dislocated hips, his test is obviously as good as mine.
Clicks in hips arise from three causes, of' which only the third is significant: (1) A flattened or oval-sectioned ligamentum teres rotating underthe femoral head can cause a click. (2)-Tendons moving over each other in the region of the great trochanter can give rise to a click analogous to the snapping hip found in older children and adults.
(3) Those arising out of an unduly lax hip.
It is quite easy to distinguish between them. In the first two the femoral head and the pelvis-. move together. If one holds the pelvis with a thumb over the symphysis and fingers over the sacrum and attempts to move the femoral head backwards and forwards on the side of the pelvis, in a normal hip it is found that the two move together; as the femur goes backwards so the pelvis rotates with it and any click occurring during this manoeuvre is insignificant. Where, however, the femur is dislocated or dislocatable, such a manceuvre will show that the femoral head is moving backwards and forwards but that the pelvis is not moving.
We invite all the children to return at the age of 1 year for follow-up examination and we very rarely find any clicks in these hips. It therefore appears that the insignificant clicks, namely those arising in the ligamentum teres or in the structures round the great trochanter, simply disappear.
Using this test it rapidly became apparent that abnormal laxity in hip-joints in newborn babies, whether amounting to frank dislocations or not, was much more common than had previously been suspected. For example, out of our present total of 19,625 children examined, we have found 357 abnormally lax hips -168 frankly dislocated and 189 dislocatable. This is an incidence of 18 2 per 1,000, a figure grossly in excess of anything we used to find when congenital dislocation was diagnosed at the age of 2, 3 or 4 years. This may be explained by the different findings in 931 babies examined on the day of birth and 1,197 babies examined at the age of 1 week. In the first group there were 22 abnormal hips (2 36%) and in the second group there were 12 abnormal hips (1 %). Therefore, in 4,000 children, using these figures we would expect to find about 100 abnormal hips on the day of birth and one week later only 40; 60 of the original 100 would have undergone spontaneous recovery and in children with undetected lax hips there is reason to believe that spontaneous recovery can occur up to the age of about 6 weeks or possibly even 2 months. I do not believe that spontaneous recovery occurs after that age; any hips that remained dislocated at that time would be discovered later as what we previously recognized to be established congenital dislocation of the hip. This spontaneous recovery figure indicates two conclusions of considerable significance: (1) There is no other true congenital abnormality which undergoes a spontaneous recovery; most of them not only do not recover but are extremely difficult to correct surgically. This would seem to indicate a need to distinguish between congenital conditions due to errors of development and those acquired in utero at a much later stage of development.
(2) Where there is a very high spontaneous recovery rate it seems unlikely that any hips would deteriorate into a dislocated state.
Therefore, the so-called pre-dislocation phase is much more likely to be a post-dislocation phase, the dislocation having undergone a spontaneous recovery relatively late, possibly at 4 or even 6 weeks, and the acetabular roof not being fully developed when the radiograph was taken.
In view of this high spontaneous recovery rate, the next question is how many of these dislocations would have persisted, having failed to recover spontaneously? This has proved impossible to tell.
Every child who was found to have a dislocated hip at the neonatal examination was X-rayed at the age of 1 year and those with either a noticeably smaller upper femoral epiphysis or an altered slope of the acetabular roof were regarded as being unlikely to undergo spontaneous recovery and, if not treated, likely to persist as true congenital dislocations. However, one child who had a dislocated left hip was found to have a small upper femoral epiphysis on the right side at the age of 1 year. There was little chance of a mistake having been made, either in the first examination or in the labelling of the X-rays. This caused me, therefore, to have a series of 200 children, whose hips were known to have been normal at birth, X-rayed when they were 1 year old. Twenty of these children (10%) had capital epiphyses of noticeably different sizes, large on one side and small on the other. It is therefore apparent that the size of the capital epiphysis is not connected with congenital dislocation of the hip at this age and is obviously not a true indication of the likely persistence of a hip dislocation. We therefore had to review our criteria and we now try to decide entirely on the slope of the acetabular roof at the age of 1 year; so few of them show any difference at this age, even though a hip may have been dislocated earlier, that it is impossible to say accurately how many dislocations would have persisted.
Incidence ofDislocation OccurringLater than Birth It has been held that some dislocations may be present at birth, others appear when the legs are first extended (this gave rise to the erroneous impression that pulling on the legs in a breech presentation was a cause of dislocation) or when the child first walks. As every child has extended its legs at the age of 1 year and most children have been on their feet by that time it was decided that each child should be invited for re-examination at the age of 1 year. So far about 17,000 children examined at birth are now 1 year old or more and among these children 3 dislocated hips have been found. At Malmo, von Rosen has a series of more than 40,000 children examined at birth and in these 2 dislocations were found at the age of 1 year. This gives a combined series of about 60,000 children in which 5 dislocations may have 46x Section ofPadiatrics occurred later than birth, an incidence of less than 1 in 10,000. If, therefore, there is any risk of dislocation occurring later than birth it is very small and I believe that these dislocations were present at birth but were not recognized at the initial examination. There are two further points of considerable interest in connexion with the incidence and time of onset of the condition. The incidence appears to be exactly the same in Caesarean births as it is in normal births. This therefore implies that the condition has nothing whatever to do with being born, with passing down the birth canal, with being pressed upon by the labouring uterus or with pulling on the legs in a breech presentation. Had this been the case then such dislocations would have been inflicted over a very short period of time and therefore classed as traumatic, being followed by swelling, induration and bruising. The absence of all visible physical signs has been the sole reason in the past why dislocations were not found until an obvious limp was seen.
A further point of considerable interest seems to be emerging in connexion with children of extremely light weight. In this series there was one surviving child weighing between 1 and 1 4 lb at birth, 6 between 14 and 2 lb, 12 between 2 and 21 lb and 37 between 24 and 3 lb. At an incidence of 1 in 60 in children examined in the first week of life, we would have expected one dislocation to have been present in that group. In the children between 3 and 34 lb there should have been a further dislocation, making a total of 2; in children between 14 and 4 lb there should have been a total of 4 dislocations, and up to 44 lb another 4, and so on, making a cumulative total of 14 up to 5 lb, 23 up to 54 lb and 42 up to 6 lb. In fact, among all these light-weight children we found one dislocation in a child weighing just under 3 lb, a surviving twin, a difficult breech extraction, whose thigh was swollen and indurated. Clinically I thought it had a fractured femur, but X-rays showed that this was not so; it was therefore a traumatic dislocation of the hip. Another child, just under 4 lb, had a dislocated hip but this child was post-mature, having been carried 292 days, and suffered from placental insufficiency. Excluding these two children there are no dislocations in children under 44 lb where one would have expected 8, and in children up to 5 lb there are only 4 dislocations where one would have expected 14; after that the figure rapidly reaches that calculated. Even if the two dislocations which were found are included, the cumulative total is only 6 at the 5 lb mark, which is well below the expected figure of 14.
These numbers are not very large, but they seem to indicate that there may be a reduced incidence of congenital dislocation of the hip in children less than 41 lb in weight, and that dislocations may occur in the last four weeks of pregnancy. This coincides with the height of the hormone tide at the 36th week, seeming to support von Rosen's work that children with abnormally lax hips show an increased excretion of cestriol and cestradiol in their urine in the first few days of life.
Recent articles (Stanisavljevic 1963) describing the dissection of the hip-joints of very premature stillbirths (spontaneous abortions) suggest that some were already showing signs of congenital dislocation of the hip. To put such work into its correct perspective two questions should be answered: (1) Did the condition which killed the child also dislocate the hips or possibly vice versa? (2) How long elapsed between the death of the child and its expulsion? A newborn baby, dying at birth, cools off in a very short time, thus reducing to a minimum post-mortem autolytic changes. If the feetus, having died, remains in utero for twelve, twenty-four or possibly thirty-six hours before expulsion, it has been incubated at 100°F for this period of time. Autolytic changes must be well advanced and such incubation has a well-known softening effect.
A third question is: Why are the light-weight surviving children in my series virtually free from dislocated and dislocatable hips? If this were a true developmental condition one would expect the incidence to be constant, without relation to maturity, birth weight or anything else.
Indicationsfor Treatment: Methods Available
We have found that all unstable hipships not dislocated but dislocatablerecover spontaneously. However, if an unstable hip is detected it is prudent to follow its progress, say at weekly intervals, until recovery has occurred.
All babies with dislocated hips should be placed on splints. If there is the slightest suggestion of adductor shortening, which is sometimes present, even in these very young children, an adductor tenotomy should be performed so that fully 90 degrees abduction can be obtained without the use of any force. In children 2 months old and upward limited abduction should make one suspect a dislocation and a tenotomy of the adductors should be a routine procedure. In some cases limited abduction can prevent the femoral head re-entering the acetabulumhence giving a false negative result to the test. In such cases adductor tenotomy becomes diagnostic as well as therapeutic. I believe that by reducing pressure on the femoral head in the fully abducted position one reduces the likelihood of osteochondritis.
Up to 80 %Y of dislocated hips undergo a spontaneous recovery but I know of no means of foretelling which will recover and which will not. We have learnt by experience that if we delay treatment to allow for spontaneous recovery, -those who do not recover have lost the advantages *of early diagnosis. They are more difficult to reduce and require much prolonged treatment. The child goes home and is brought back at weekly intervals for adjustment to the splint and to check the stability of the hip. The splint is retained for eight weeks.
There should be no problem in the establishment of a hip detection service in hospital.
Indeed, in most hospitals with a maternity unit routine examination of babies for dislocated hips is alreadv established. The problem is the detection of hip dislocations in children born onthe district. Ideally this should be based upon the family doctor. Only recently, however, has teaching on this subject been introduced into the medical curriculum so that only our recently qualified doctors are familiar with the work and the majority of general practitioners are unaware that the facility exists.
Therefore, as a temporary expedient in Salford the district midwives were trained to examine the hips of newborn children. A co-operative midwifery supervisor arranged for groups of midwives to attend for instruction; within weeks all the district midwives were familiar with the test and as a result, at present, 7 out of 8 dislocated hips in babies born at home in Salford are detected. The midwife examines the child at birth and notes any hip abnormality; she examines again at the last visit and if the abnormality has persisted the child is referred to hospital immediately. It must not, of course, be added to a waiting list but must be seen immediately and splinted if necessary.
Mr J A WiLkinson (Royal South Hants Hospital, Southampton)
Breech Malposition and Intra-uterine Dislocations Intra-uterine malposition denotes the confinement of the legs of a human foetus to unnatural postures. It does not imply that the legs are completely trapped, as movements might occur within a particular plane or axis, with the limb tending to return to its original position. Malposition is not only spatial but also temporal; in other words, the posture may be unnatural for the particular phase of functional development it exists in. Persistent extension of the knees, partial or complete, is referred to as breech malposition, as it is commonly associated with breech presentation. Yet neither the limb position nor the presentation is abnormal at its particular stage of adoption. Thus, to distinguish malposition it is necessary to acquire a complete understanding of the adoption and maintenance of normal intra-uterine posture. As human intra-uterine development cannot be observed visually, this knowledge must come from animal experiments and be applied by theory to the human foetus.
At the completion of embryonic development, the neuromuscular mechanism attains sufficient perfection for functional development to begin. In directly observed animal foetuses, uncontrolled muscular twitches first appear, but these are gradually replaced by more purposeful contractions such as swallowing and respiratory movements. Such co-ordinated muscular contractions develop first in the neck, then in the fore-limbs, trunk and finally the hind limbs, this order of appearance being consistent with the craniocaudal direction of preceding structural development in the central and peripheral nervous systems. As the different muscle groups become activated, the limbs move and develop their peculiar postures. In other words, feetal posture is dependent upon the consecutive development of muscle function and muscular dominance.
By the end of the eighth week of human intra-uterine life, the structural development of the legs is almost complete and they lie passively in abduction and extension. Weiss (1939) pointed out that co-ordinated muscular contractions appear in the different muscle groups, in accordance with their anatomical level of innervation. Thus, starting proximally and working distally, the theoretical development of posture is as follows: The first movement in the leg is hip flexion and internal rotation, produced by sustained contractions of the psoas muscle (Ll, 2, 3). This is followed by hip adduction, (L2, 3, 4) and knee extension due to activity of the quadriceps (L3, 4). Thus, theoretically, the primary posture of the human foetal leg is one of hip flexion, internal rotation and adduction, with knee extension. In other words, the extended breech posture is probably normal and universal at approximately the twelfth week of gestation.
The next series of movements to develop produces a folding of the extended foetal legs. The short external rotators of the hip (L4, 5; S1) rotate the whole limb in an outward direction for the patella to face laterally, allowing the developing contractions of the hamstrings (L5; SI, 2) to flex the knee in front of the body. The leg-folding mechanism allows spinal flexion to take place, and this always precedes cephalic version.
Finally, contractions of the gluteus maximus (L5; S1, 2) produce further internal rotation of the flexed thigh and hip joint. At the same time, muscular activity below the knee produces a consecutive series of foot postures, commencing
